The Wright peak flow meter,' introduced in 1959, is widely used as a simple portable instrument for measurement of ventilatory function and has proved useful for diagnosis and follow up during management of conditions with increased airway resistance, such as asthma, chronic bronchitis, and emphysema. The mini-Wright expiratory flow meter, introduced later, is particularly easy to handle. The performance of the mini-meter is for practical purposes very similar to that of the standard Wright flow meter. 2 Almost all previous workers in India have reported peak expiratory flow (PEF) measurements in a relatively small number of normal subjects.3 8 The workers who carried out the earliest lung function surveys in the Indian subcontinent emphasised the need for standardised values for lung function indices on the basis of ethnic group and environment. 9 Standardised values for a geographical population should be derived from a sample from that area. 10 There have been two reports of PEF values in normal subjects in South India, one from Madras city and another from Trichur in Kerala.1" Apart from one report on 197 smoking men and another on 108 non-smoking men from farmers in the Punjab, there are no reports on values in a normal population in rural India.12 11 The present study was undertaken to establish normal PEF values in inhabitants of rural Tamil Nadu. Regression equations were calculated for predicting normal values of PEF in rural Tamil Nadu.
Subjects and methods

SUBJECTS
A house to house survey was carried out among the inhabitants of villages in the KV Kuppam block of the North Arcot district of Tamil Nadu as part of a research project on chronic lung diseases in a rural community. During the survey 2000 normal subjects were selected for the present study. All subjects were of Dravidian stock and lived at sea level with rice as their staple food. The first 100 males and 100 females in each of the five year age groups from 10 to 59 years who fulfilled the criteria for selection were included; thus 1000 males and 1000 females covering 10 age groups were studied in total.
All subjects selected for the study denied a history of smoking or cardiopulmonary disease. They had no skeletal deformity and the women were not pregnant. Specifically the subjects denied any history of frequent or persistent cough and expectoration of sputum, wheeze, or other serious respiratory complaints. They were also free from other significant illness.
MEASUREMENTS
Measurement of PEF was carried out with a mini-Wright peak flow meter (Airmed, UK). Calibration of the instrument was checked initially and periodically with a standard Wright peak flow meter as reference. Altogether four mini-meters were used. Agreement between the meters was within 20 1/min and this was checked on 20 people. All patients were studied by the same observers under a single supervisor (AR). The purpose and technique of the test was explained to subjects in their own language and this was followed by demonstration of the correct 
ANALYSIS
The data were entered into a computer and the Statistical Package for the Social Sciences was used for analysis. The data from men and women were subjected to regression analysis separately by the method of least squares analysis. The linear regression equation PEF = age + a was used to relate PEF and age. When multiple R2 (proportion of variations) was very low the higher degree equations were calculated as follows: y = a + bl age + b2 age2 and y = a + b .age + b2 -age2 + b3 * age3. Of the three regression equations, the one that gave the most significant relationship was used. PEF was similarly related to height. When the R2 value was very high and no additional improvement was gained no further calculations were made.
For relating both age and height to PEF the equation was as follows: loge PEF = a-age + b-loge age + c/height + d. The above model was adopted on the assumption that at any given age PEF increases with height whereas there is a decrease in PEF after it has attained a peak in adult life.
Results
The mean (SD) PEF of subjects in each age and height group are shown in tables 1 and 2. Values were generally lower in women than in men of the same age. The highest mean PEF values were found in the 35-39 year age group in both men and women; but the regression equations (see below) showed that the maximum PEF was reached at the age of 32-9 years in men and 35-6 years in women. Tall men (height > 180 cm) had the highest mean PEF, 544 (74 02) litres/min; the highest value among females was seen in those of 160-169 cm. The regression equation in relation to age and height and the significance of the correlations are shown in table 3. Of the three regression equations given for males relating PEF and age, a third degree curve gave the most significant relationship (p < 0-001). This regression equation explained 94-6% of the variation in PEF in males. Of the three regression equations for females relating PEF and age, the second degree curve gave the most significant relationship (p < 001) and explained 74-6% of the variation in PEF.
The linear regression relationship gave the best fit between PEF and height for both males and females (p < 0 001 for both). When both age and height were related to PEF the equations that fitted the data best were: Men logePEF (1/min) = 0-683 log, age -0 025 age -1864/height (cm) + 5 72 Women loge PEF (1/min) = 0-315 log, age -0-011 age -1173/height (cm) + 5-86 Of the total variation in PEF, only a relatively small part (45 5% in men, 12-8% in women) was accounted for by difference in age and height.
Discussion
In general PEF is lower in healthy Indians than in Western countries'4-'7 or in Chinese Peak expiratory flow in rural residents of Tamil Nadu, India non-smoking rural men were from villages in the Punjab but in each study less than 200 subjects were studied.'2 1" There has not to our knowledge been any previous report on PEF from rural Tamil Nadu.
In a study of subjects in Ranipet, near Vellore,22 more than two decades ago, the vital capacity of South Indian men was found to be lower than that of their American counterparts. The values in an earlier study, of the Jats of Punjab,23 were intermediate between Western figures and those from Ranipet. 22 This difference was attributed to the difference in climate,22 which is hot and humid in Southern India, whereas the Punjab has a temperate climate. A later study of a group of subjects from Delhi24 found similar intermediate values. The Ranipet study22 consisted of 479 male employees of a factory who were exposed to chemicals and dust, whereas the Punjab study23 included only 63 healthy male Jats aged 16-22. The 188 subjects in the Delhi study24 came from healthy relations of outpatients, staff members, and students. In our study PEF values were closer to the figures from the Punjab in North India,7 higher than the values obtained from Baroda in Western India" and lower than the PEF values for populations of similar age and sex distribution reported earlier from Madras and Kerala in Southern India5 "1 ( figure 1 ). In the Kerala study subjects were attending the Medical College exhibition stall during a festival at Trichur, whereas the subjects in the Madras study5 were mostly medical students and staff of a general hospital. As the values obtained in the Punjab were lower than those from Madras5 Malik et al screened 25 healthy doctors, hospital technicians, and university teachers and found that their mean PEF values were significantly higher than those derived from the regression equation of their main study.7 They concluded that the variation was due to changes with time and bias arising from selection of healthy subjects. All our subjects were non-smokers with no respiratory symptoms; otherwise there was no preselection bias. They should be representative of the rural population of Tamil Nadu. They included an equal number of normal men and women from 10 to 59 years of age.
Almost all previous studies from India have found a positive correlation between height and PEF,811 as in our study. A negative linear correlation for age with PEF has also been reported, as in some Western countries.'425
Our study showed a curvilinear relation between age and PEF, as reported from India7 and the United Kingdom.'6"'7 A linear fall in PEF can occur only after the age at which the maximum PEF is attained, and if children and adults are included in the series the regression will be curvilinear.
Previous studies from India reported the highest PEF values in the age group 25-29 years7 8; but Gregg and Nunn'6 found that in south west London peak expiratory flow in both sexes began to decline about the age of 35 years. Brooks and Waller"' found that the maximum peak flow in men in the United Kingdom was reached at the age of 28 years and a similar age, 27-6 years, was reported by Stebbings26 in the United States. The maximum PEF value in our study according to our equations was attained at the age of 32-9 years for men and 35-6 years for women. Younger women from Southern India may be generally weaker before the age of 30 years because of early marriage and frequent childbirth. A curvilinear regression of PEF on age, rising to a maximum at about 30-35 years, is consistent with increasing body size and muscular power. PEF is influenced by body build and in particular thoracic volume. 27 The body weight of our subjects was not recorded. The only conveniently measured index of body build is standing height, but this correlates poorly with thoracic volume. This would explain much of the substantial variation in PEF that was not accounted for by differences in age and height.
In a study in Indian children and adults by Gupta and Mathur28 age contributed to PEF in addition to height in girls below 16 years and boys below 21 years. In a study of teenagers from Bangladesh drawn from residential colleges 60-100 miles away from Dhaka girls in their early teens had greater mean PEF values than boys, and this was thought to be due to an earlier adolescent spurt in muscle growth and height in girls. 29 In our study PEF was lower in teenage girls than in teenage boys. This may be due to social attitudes towards girls in South Indian villages, where many girls drop out of school at an early age and thriving is generally harder for them than for boys.
